The diagnosis oflaryngeal chondrosarcoma is likely to be missed because ofits inf requent occurrence and its indolent pattern ofgrowth. A 53-year-old womWl came to our service with an i 8-year history of hoarseness and increasing dyspnea. She had been previously documented as having left vocalfold paralysis and a bulging laryngeal mass. Compu ted tomograp hy revealed the prese nce of a large calcified tumo r that had caused a deformity of the larynx and an erosio n of the arytenoid and cricoid cartilages. Direct laryngosc opy detected a large supraglottic mass with a norma l-appearing mucosa . Total excision ofthe tumo r was achieved throug h a lateral neck incision that spared the larynx. This case emphasizes the importance of a high index of suspicion for laryngeal chondrosarcoma in a patient who has unexp lained vocal fo ld paralysis and a submucosa l subg lottic mass. Every effort should be made to take a conse rvative surgica l approach that preserves laryngeal f unction when possible.
Introduction
As only approximately 200 cases have been rep orted, cho ndrosarco ma of the larynx is a rare tum or .' Eve n so, it is by far the most common laryngeal sarcoma .' Th e diagnosis of chondrosarco ma of the larynx is likely to be missed because of its infrequent occ urrence and its indolent pattern of grow th.' Complicating this clinical diagnostic cha llenge is the fact that it is difficu lt to differentiate between benign chondromas and the var ious degrees of malignant chondrosarcomas.' Conservative surgery is the mai nstay of treatment, altho ugh sound oncologic principles must be applied .' From In this article, we describe the case of a patient who came to us with a large chondrosarcoma of the larynx, and we provi de an updated review of the liter ature.
Case report
A 53-year-old woman was referred to our clinic with an IS-year histor y of hoarseness and increasing respiratory difficulty . Five years earlier, she had undergone direct laryngoscopy, which detected a paralysis of her left voca l fold and a bulging laryngeal mass. Otherw ise, her medical history was unremarkable.
On clinical examination, no growths were palpable in the neck region . However, a very large suprag lottic mass cou ld be see n bul ging from the posterior right larynx. The mass covered almost the entire rig ht side of the larynx, oblitera ting the piriform sinus and ca using a deform ity of the laryngeal space. Th e left voca l fold was fixed and the right fold was mob ile. Th e patient had a significa nt narrowin g of the air way . Th e laryngeal mucosa appea red to be intact, smoo th, and norm al. A tran soral biopsy obtained under local anes thesia revealed that the mucosa was indeed normal, although it was mildly intl amed.
Co mputed tom ograph y (CT) of the neck revealed the presence of a very large neoplasm that had caused a deformity of the larynx. Th e tumo r, whic h co ntai ned both soft tissue and calcifications, had eroded the arytenoid and cricoid cartilages and had spread as far as the vertebrae bilaterally (fig ure I). On direct laryngoscopy, the extralaryngeal mass cou ld be see n encroaching on the lary nx. Again, the grow th was covered with what appeared to be no rma l mucosa, the left vocal fold was fixed, and the airway was ex tre mely narrow .
We suspected that the lesion was a chondrosarcoma, and we sched uled the patie nt for surgery . Because her airway was so narrow and dis tor ted, she co uld not be intuba ted. Therefore, we first perfor med a trach eostom y under local anes thes ia. Then we completely exc ised the neop lasm th rou gh an incis ion in the lateral neck. By usin g the inner mu cosa of the larynx as the surg ica l margin , we were able to spare the entire larynx. Histopathologic findings were compatible with a low-grade chondrosarcoma of the larynx (figure 2). The postoperative period was uneventful. Examination of the larynx revealed edema of the right arytenoid cartilage; the right wall of the larynx still contained a bulge, and the left vocal fold was still fixed. The patient was able to speak fluently and there were no aspirations, but the tracheostomy tube was left in place because of the narrow airway .
One year postoperatively, findings on direct laryngoscopy were similar to those noted previously. A followup CT 2 years postoperatively demonstrated no recurrence of the tumor (figure 3).
Discussion
Primary cartilaginous neoplasms of the larynx include chondromas and chondr~sarcomas.~ True chondromas are probably rare; the differential diagnosis includes chondrometaplasia and low-grade chondrosarcoma.6 Indeed, many cases of cartilaginous tumors that were previously identified as laryngeal chondromas are now believed to represent chondrosarcomas.6 Chondrosarcomas account for 10 to 20% of all primary malignant bone t~m o r s ,~ and the head and neck are the primary sites in about 10% of these cases.' Although laryngeal sarcomas are uncommon, chondrosarcoma is the most common of them.5 In a series of rare laryngeal tumors reported by the Mayo Clinic, investigators found that 75% of the laryngeal sarcomas were chondrosarcomas. 8 Laryngeal chondrosarcomas usually arise from the hyaline cartilage of the posterior cricoid. They can also originate in the thyroid cartilage, the arytenoid, and the elastic cartilage of the epiglottis. As these tumors grow, symptoms are produced by mass effect. Rarely do these tumors invade contiguous structures. Vocal fold paralysis is primarily the result of tumor bulk rather than neural invasion.
One interesting aspect of our case was the fact the patient's vocal fold was paralyzed on the left even though the main bulk of the tumor was on the right. Her vocal fold paralysis continued even after the tumor had been surgically removed.
Chondrosarcomas are most common among men between 50 and 80 years of age.5 Their signs and symptoms are variable, depending on the location of the tumor within the larynx. Hoarseness, dyspnea, dysphagia, and wheezing are common and are often attributed to other c a~s e s .~ A delay in reaching the diagnosis can result in a situation in which a complete resection and preservation The AT235h is the most affordable product available to offer the high frequency probe tones that accurately test infants. of laryngeal function become impossible. In our case, the pat ien t had been symptomatic for 18 years before the diag nos is was established and surgical intervention was undertaken.
The diag nos is of lary ngea l chondrosarcoma is based on the cr iteria devised by Lichtenstein and Joffe for ma lignant cartilagino us tumors of bone origin, which were published in their landm ark art icle of 1943. 9 Th ese criteria include the presence of (I) many cells with plu mp nuc lei, (2) more than an occasiona l ce ll with two such nucl ei, and (3) giant ca rtilage ce lls with large sing le or multipl e nuclei or with clumps of chromatin. Most of the reported cases have involved low-grad e tum ors, but so me high-grade lesion s have bee n describ ed in the larynx,10 as have several cases ofdedifferentia ted chondros arco mas. I I The natural history of chondrosarco ma of the larynx is characterized primarily by its indo lent growth, which is ofte n accompanied by a co mpe nsat ion of laryngeal function. There is a potentia l for local rec urre nce .P:" In fact, Hoffer et al repor ted a rec urrence rate of 37 % in the cases they studied."
Metastases are uncommon, occurring in on ly 8.5 to 14% of cases reported; only abo ut 20 cases have been documented in the literature. " In suc h cases, the lung is the most co mmon site of metastasis,' :" and the incidence of high-grade malignancy is higher." Death from the disease is uncomm on and is usually attributab le to unco ntrolled local growth.
Referral to an otolaryngo logist or head and neck surgeo n does not always assure that the correc t diagnosis will be suspec ted. Th ese tumors are ofte n hidd en in the subglottic area and are covere d by smoo th, intact mucosa. Attempts at biop sy can be frus trating because the lesion s arc hard and difficult to penetr ate. Failure to obtain a proper histologic diagnosis ca n res ult in a further delay in managem en t. Our case illu strates this very point ; although our patient was followed by an otola ryngo log ist and even underwent direct laryngoscopy (which ide ntified the voca l fold paralysis), a co rrect diagnosis was no t made. Biopsies taken from the larynx also proved to be unfru itful.
CT of the neck is the most effective diag nostic modality.' Some 80 % of cho ndrosarcomas have bee n fou nd to exhibit calc ific stippling, which can be diagnostic for the tumor and at least should be regarded with a high index of suspicion.':' Traditionally, neither radiotherapy nor chemotherapy has played a sig nifican t role in e ither the prim ary or adj uvant treatm ent of chondrosarcomas.' Th is tu mor is generally co nside red to be rad io-resistant, although one study rep orted a goo d respon se to rad iothera py in chondrosarcom a patient s who were treated with a curative intent.' Th erefore, a trial of radi oth erapy ca n be con sid - ered for a patient who refuses surgery. No benefit of chemotherapy has been doc umented in the literature.' Th us, surgery remains the only treatment. The prog nosis depends on the adequacy of the resection, the extent of the tumor, and the his tologic grade ." Five -year cure rates are of little value in making a prog nosis because recurrences ca n occ ur as long as 20 to 30 years after the completion of adeq uate primary treatment.2.14 Our case clearly dem onstrates the diagnos tic difficulties and therapeutic cha llenges invo lved in the management of chondrosarcomas of the laryn x. During the many yea rs that had elapse d before our patient was diagnosed correctly, eve n di rect laryngoscopy with a laryngeal biopsy did not co ntribute to the diag nos tic process. Chondrosarcom a was suspec ted only at a late stage, after the tumor had grow n to very large proportio ns.
By followi ng the ge nerally recommen ded externa l approach, we were ab le to success fully resect the mass in its entirety while preserving the laryn x. T wo years followi ng surgery, the patient was in exce llent co ndition. She was able to speak fluently, she was not experiencing aspirations, and she was leading a fully normal life.
We conc lude that despite its infrequency, chond rosarcoma of the lary nx must be kept in mind in the differential diagnosis of patients who come to the office complaining of hoarseness, dysp nea, and dysp hagia. Th e otolary ngo logist should maintain a high index of suspicion, especia lly when there is an unexplained voca l fold paralysis and a su bmucosal subg lottic mass. CT is of para mou nt importance in es tablis hing the correc t diagnosis. Early recog nitio n will faci litate managem ent and imp rove the chance that laryn geal functi on will be preserved.
We believe that laryngectom y is rarely necessary as an initia l trea tment for laryngeal cho ndrosarco ma. If laryn-I 1(JS(.LL~--11 Un .
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